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1
Introduction
At RAN2#101 and RAN2#101b meetings, there were some discussions on layer 2 measurements in NR. Basically, SA5 triggered such discussions and would like RAN2 to consider definitions of some layer 2 measurements.
In our opinion, layer 2 measurements are important because they can reflect both user experience and network performances. In LTE Rel-8, TS 36.314 was introduced and captured lots of important measurements, such as PRB usage, IP throughput. In addition, during online and offline discussions at RAN2#101 and RAN2#101b meetings, there were lots of supports on defining some layer 2 measurements from operators.

Considering there is not much time left for Rel-15, it is proposed to have an efficient way to progress on layer 2 measurements in NR.
2
Discussion
Based on contributions in RAN2#101 and RAN2#101b (from [3] to [9], including LSs), SA5 would like RAN2 to consider the following layer 2 measurements (summarized in table 1). In addition, we add our analysis on standard impacts. The highlighted parts are potential impacts to other working groups.
Table 1: Analysis on layer 2 measurements in NR

	No
	Measurements
	Definitions
	References
	Standard impacts

	1
	Uplink and Downlink user plane latency
(see S5-181573)
	Measured in PDCP and SDAP, for user plane in uplink and downlink
between the time instant “when a packet is received by PDCP/SDAP from upper layers in the receiver side” and the time instant “when the relevant packet is sent from PDCP/SDAP to upper layers in the transmitter side”

while the receiver/the transmitter can be UE/gNB or gNB/UE.
	[3], [4]
	Definitions are needed in RAN2 specifications

	2
	Downlink packet drop rate
(see S5-182557)
	DL packet drop rate in gNB-CU-UP or eNB (option 3) on PDCP SDU level
DL packet drop rate in gNB-DU on RLC SDU level
Note: TS 36.314 can be referenced
	[8]
	Definitions are needed in RAN2 specifications
In TS 36.314, a similar measurement is Packet Discard Rate in the DL per QCI.
For new measurement, the differences (compared with TS 36.314) are:
- 5QI in NR, while QCI in LTE

- 5QI is not known in the gNB-DU and it should consult with RAN3

	3
	Uplink packet loss rate
(see S5-182556)
	UL packet loss rate on PDCP PDU level in gNB-CU-UP (per 5QI or QCI)
Note: TS 36.314 can be referenced
	[8]
	Definitions are needed in RAN2 specifications
In TS 36.314, a similar measurement is Packet Loss Rate in the UL per QCI.
For new measurement, the differences (compared with TS 36.314) are:

- 5QI in NR, while QCI in LTE
- 5QI is not known in the gNB-DU and it should consult with RAN3

	4
	Uplink and Downlink F1-U packet loss measurements
(see S5-182422)
	Uplink and Downlink F1-U packet loss rate in F1-U interface
	[8]
	RAN3 is responsible for F1-U, so it should consult with RAN3.


In [8], SA5 mentions a new working procedure on layer 2 measurements in NR. In order for better understanding, we number the procedures with step 1, step 2 and step 3.
As some L2 measurements are necessary for managing a 5G network and that RAN2 has informed SA5 that there will not be any L2 measurement specification (38.314) for REl-15, SA5 propose the following: 

· Step 1: L2 measurements that are proposed in SA5 are sent to RAN2 for approval.

· Step 2: Measurements approved by RAN2 are documented in SA5 specification 28.552. 

· Step 3: When the measurements are specified in a RAN2 specification, the description of the measurement in 28.552 will be replaced with a reference to relevant RAN2 specification.

Currently, RAN2 is in step 2, and we think that RAN2 could agree on some measurements, and leave others for other working groups’ checks. So it is proposed:
Proposal 1: It is proposed RAN2 to agree on the following layer 2 measurements (details shown in table 1):

- Uplink and Downlink user plane latency

- Downlink packet drop rate (not gNB-DU relevant)

- Uplink packet loss rate (not gNB-DU relevant)

Proposal 2: It is proposed RAN2 to send a LS to RAN3 in order to confirm the following layer 2 measurements (details shown in table 1):
- Downlink packet drop rate (gNB-DU relevant)

- Uplink packet loss rate (gNB-DU relevant)

- Uplink and Downlink F1-U packet loss measurements
If RAN3 agree to introduce new measurements, RAN2 could follow RAN3 agreements.
Since SA5 is waiting for RAN2 responses, it is proposed RAN2 to send a LS to SA5 if decisions are made.
Proposal 3: Based on proposal 1 and 2, it is proposed RAN2 to send a LS to SA5 in order to document new measurements in SA5 specification 28.552. This LS can be the same as the LS mentioned in proposal 2, i.e. a common LS from RAN2 to SA5 and RAN3.
3
Conclusion

In this paper, based on SA5 LSs and RAN2 contributions at RAN2#101 and RAN2#101b, we provide our analysis. In general, we propose to have an efficient way to progress on layer 2 measurements in NR.

The detailed proposals are listed as below:

Proposal 1: It is proposed RAN2 to agree on the following layer 2 measurements (details shown in table 1):

- Uplink and Downlink user plane latency

- Downlink packet drop rate (not gNB-DU relevant)

- Uplink packet loss rate (not gNB-DU relevant)

Proposal 2: It is proposed RAN2 to send a LS to RAN3 in order to confirm the following layer 2 measurements (details shown in table 1):

- Downlink packet drop rate (gNB-DU relevant)

- Uplink packet loss rate (gNB-DU relevant)

- Uplink and Downlink F1-U packet loss measurements
If RAN3 agree to introduce new measurements, RAN2 could follow RAN3 agreements.
Proposal 3: Based on proposal 1 and 2, it is proposed RAN2 to send a LS to SA5 in order to document new measurements in SA5 specification 28.552. This LS can be the same as the LS mentioned in proposal 2, i.e. a common LS from RAN2 to SA5 and RAN3.
For proposal 3, a draft LS is prepared in [10].
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